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Air  Force  Research  Laboratory 


Hybrid  Fluids  Introduction 


rrr~X%-\ 


mm 


n  Z 

o  o 

£  </5 
CD  C 
Q.  O 
O  ‘43 

C  ^ 

CO  c 
o  o 
o 

CO 


c/5  <D 
T3  £ 

■5  x 
c  ® 

CD  CD 

*1 

C/5  D 

^  0) 
3  CD 

LL  3 

CD  ^ 
O  il 
C  CD 
CO  Q- 

£  £ 

o  B 

CD  "© 

IS 

"O  > 
"E  © 
JQ  © 
> 

X 


CO 

0) 

"O  c 
C  O 

CO 

o  c/5 

5 1 

CO  K5 
4-  O 

"U  'E 

>-Q 

3 

C/5  “ 
CO  2 

£  ” 
3  0 

W  5 

C/5  C/5 
c  CO 

.2  C/5 

to  2 

O  3 


CO  .3 
</5 

O  C/5 

>  £ 

©  C/5 

X  C 

CO  JO 

>  £ 


05 

■3  ^  ^ 

£  ©  j2 
■0^0 

1 9^ 

-CO? 

■- 

‘5  1  O) 

^  ^  c 

C  CO  © 
CO  C/5  © 

0  5  I 

£  "O  _3 

1  «  re 

So01 

'C  o  Q- 
-Q  o  F 

2  2  o 


Q.  A  05 
O  ^  = 

|  !| 

$  3  <D 

,  go 

</>  0  W 

%  a-js 

S  |  i 

o  B  o 


05 

05© 

■J§  £ 

CO  +1 


if)  £ 

c  o 
<0  c 


if)  | 
CD  § 
.3  2 


3  £ 

2  A 
©  A 

Q.  CD 


©  O 

■3  2"  O 
05  E  O 

if  0  2 


Objective  -  Synthesize  an  oil  with  an  operating  range  of 
-  40  °C  to  »  200  °C 


components  of  some  AF  turbine  lubricants 
Operating  range  of -40  °C  to  200  °C 
In  house  calculations  show  that  ester  C-O  linkage 
breaks  at  200  °C 


Olestra  as  a  Lubricant? 
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extraction  and  hydrogenation 
Solid  at  room  temperature  (Avg  chain  length:  15.7) 
Good  Mass  loss  at  200  °C  (only  26%  over  9  hours) 
Remainder  a  carmelized  sludge 
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POSS  =  Polyhedral  Oligomeric 
Silsesquioxane:  General  Synthesis 
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Tech  Challenges  for  Hybrid  Oils 
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POSS  Lubricants  Project 
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-Common  starting  point  for  octafu notional  materials 
-CRADA  with  Hybrid  Plastics  further  reduces  cost 


POSS  Synthesis 


Alkyl-Aryl  POSS 


POSS  Lubricants/Blends 
Initial  Studies 


POSS  Lubricants/Blends 
Early  work 


This  class  is  NOT  suitable  for  High  Temp  Lubes 
(Tdec  <  200  °C)  and  decomposes  to  sand 


POSS  Lubricants:  T8  Class 


Not  an  oil,  but  a  possible  pathway  to  oil  is  shown: 
Adjust  the  organic  side  groups  to  disturb  any 
possible  order  and  give  a  flowable  compound 


POSS  Lubricants:  T8  Class 


Viscosity  of  1650  centipoise  at  0  °C 
Freezes  at  -12  °C 
Low  volatility 
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POSS  Lubricants 
CyT2  Class 
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Viscosity  of  Lubricants 


ig^ll^  i 


O  O 

T“  I 

o  o  >, 

,  _l  O 
3,  >>  <3> 
^  CD 
O  <D  O 

O  Q  Q 


(do)  A}isoosi/\ 


5-K-o-"  ■* 

n  ^  % 

O  (D  o 

!  I  H 

)-^-0-c/>  * 


a  O 

_  o  0 

>  >  2  o 

O  o  g  5T  T 
„  0)  S  ®  @ 

iy  £  p  J3  £L 

7:  «  «  0 

S  >  5-  c  *  = 
.c  ^  E  §  S  o 

§  Ss  i. 


Temperature  (°C) 


Decomposition  of  Lubricants 
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POSS  Lubricants 
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